The algebra 


We need to maximise 

Inn + AiiV + X 2 U 
In order to do so, we need to differentiate this. Start with 

N = ni + n 2 + ... + n-i + ... 

Differentiating with respect to gives 

ON _ 
drii 

Next, we differentiate 

U = n\e\ + n 2 e 2 + ••• + n^i + ■•• 

This gives 

dU _ 

diii 

Next we need to differentiate Infi. 
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"hese are what we have obtained 

dN 

drii 
dU 

drii 
ainQ 


drii 


= —Inn.; 


To maximise the Lagrange function In Q + XiN + X 2 U, we need 

to differentiate this and set the derivative to zero: 

d\nn , dN , dU 

h Ai h A 2 = 0 

orii orii orii 

Substituting the above results, we get: 

In n, + Xi + A 2 £i = 0 


32 


The algebra 


Start with the formula 

Q = ™ 

n\\n2*~-nj}.... 

Then take the logarithm, 

In Q = IniV! — Inni! — lnn 2 ! — ... — Inn,;! — ... 
and apply Stirling's theorem: 

In Q = N In N— N— (ni In n\ — n\) — (n 2 In n 2 — n 2 ) — — (n^ In n^— n,;) — ... 
Differentiating, we get 

<9lnf2 

= — In rij 

Note that in this differentiation, N in n is to be treated as a 
constant. This is unlike in XiN where it is a function of n^. 
The reason is because Q. is up to us to define, and it is 
sufficient to vary rij. 
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